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Sit Back …

5HOD[��$�%LW������

/HW·V�'R�6RPH����

���7KLQNLQJ
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5, 10, or Even 100 Years
Hence …

�:LOO��Safety Breakthroughs EH�
1HHGHG�)RU�

---  Much Safer, Faster, and
Less-Expensive Work  

  Performance  ---

�������:KHQ�0DQDJLQJ�&KHPLFDO�+D]DUGV"
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In Other Words ...

❚ 'R�:H�6WLOO�+DYH�,PSRUWDQW�&KHPLFDO
6DIHW\�0DQDJHPHQW�3ULQFLSOHV�/HIW�WR
'LVFRYHU������RU�

❚ $UH�7KHUH�2QO\�

,PSOHPHQWDWLRQ�5HILQHPHQWV�/HIW"
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Safety Expectations Will Probably
Continue To Rise (As Will Safety Costs)
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Also, Even Today ---
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Would Major Improvements Have
Occurred --  ??

❚ ,Q�&KHPLFDO�6DIHW\��:LWKRXW

❙ 7KH�%KRSDO�&DWDVWURSKH��7KH�+DQIRUG�([SORVLRQ��RU
2WKHU�3DVW�&KHPLFDO�$FFLGHQWV�DQG�'LVDVWHUV"

❚ ,Q�1XFOHDU�6DIHW\��:LWKRXW

❙ 7KH�7KUHH�0LOH�,VODQG�$FFLGHQW��7KH�&KHUQRE\O�
'LVDVWHU��7KH�:LGHVSUHDG�µ��V�)DFLOLW\�6KXWGRZQV�
RU�7KH�5HFHQW�-DSDQHVH�&ULWLFDOLW\�$FFLGHQW"

❚ (YHQ�LQ�$LUOLQH�6HFXULW\��:LWKRXW

❙ 7KH�µ��V�+LMDFNLQJV�RU�7KH�5HFHQW�:RUOG�7UDGH�
&HQWHU�7UDJHG\�«"
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Event-Driven Improvement Appears
“Alive and Well”  (Dr. Reason’s Curve)
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The Ultimate “ Hazard Analysis”  Challenge is
Getting Off Reason’s Curve

Improved
State

(Catastrophe)

Significant
Improvement

(~Bankruptcy)

The Next
Big Chemical

Event
Past Events 
(e.g., Hanford

Explosion)
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Increasing
Safe-Use of

Hazards
Provides Jobs

Eliminates Poverty, Disease, 
and Subsistence Living

Furnishes
Conveniences

Beyond Benefits to DOE, The Safe Use of
Hazard-Based-Technologies Helps Mankind
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> $10,000

$10 to 0.5k

< $500

3.5 Billion People

World Annual Per Capita Gross National Products

Much of the World Needs these Benefits Now --
At Significantly Lower Cost

(Reference: New York Times 2001 Almanac)
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Given All This …

7KH�3XUVXLW�RI�6DIHW\�´%UHDNWKURXJKVµ

7R�6XEVWDQWLDOO\�,PSURYH�6DIHW\
3URWHFWLRQ�DQG�6LJQLILFDQWO\�

&XW�6DIH�:RUN�&RVWV

«�,V�$�7HPSWLQJ�3DWK��$OWKRXJK
1RW�$Q�(DV\�2QH�
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Where Do We Look? -----

%UHDNWKURXJKV�&RXOG�/LH�,Q�7KH�

'HHSO\�5RRWHG�
3URIRXQG�

�������������DQG�9HU\�&RPSOH[

��)RXQGDWLRQDO�'ULYHUV�,QWHUWZLQHG�ZLWK
+D]DUG�0DQDJHPHQW�Decision-Making
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These Drivers Can Be Very Complex – and
Poorly Understood

❚ )RU�([DPSOH��:KDW�8OWLPDWHO\�&DXVHG�WKH
'HSDUWPHQW�7R�)DOO�6R�)DU�%HKLQG�LQ�6DIHW\
0DQDJHPHQW�LQ�WKH�·��V"

❙ :DV�LW�'ULYHQ�%\�

❘ ��/RQJ�7HUP��,QGLUHFW��(IIHFWV�RI�'2(¶V
��� %XGJHW�'ULYHUV�DQG�3URFHVVHV"

❘ ��1XPHURXV�)DFWRUV�/LPLWLQJ�)HGHUDO�6WDII�
6DIHW\�$FFRXQWDELOLW\

❘ ��2WKHU�)RXQGDWLRQDO�'ULYHUV"""
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Have Others Added Breakthroughs to
Their Corporate Strategies???

❚ <HV��)RU�([DPSOH�

7KH�&RPSXWHU�7HFKQRORJ\�RI
7RGD\�LV�/LQNHG�WR�D�&RUSRUDWH
%UHDNWKURXJK�6WUDWHJ\�IURP
(DUO\�LQ�WKH�/DVW�&HQWXU\�«
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Consider The Crisis That AT&T
Faced In 1907 …

❚ .H\�3DWHQWV�:HUH�([SLULQJ
❚ &RPSHWLWRUV�:HUH�$W�7KHLU�7KURDWV
❚ /DFNLQJ�D�3UDFWLFDO�$PSOLILHU�
7UDQVFRQWLQHQWDO�7HOHSKRQH�6HUYLFH
:DV�6WLOO�aa�2QO\�D�'UHDP

�$IWHU�0XFK�,QWHUQDO�'HEDWH��$7	7
6HWWOHG�RQ�D�%UHDNWKURXJK�6WUDWHJ\�
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The Strategy Worked, They Found
Their Breakthrough!

$�3RZHUIXO�1HZ�7RRO�²�:KLFK
6PDVKHG�2OG�3HUIRUPDQFH�/LPLWV

���(QDEOLQJ�7UDQVFRQWLQHQWDO�6HUYLFH�DQG�2SHQLQJ�8S
D�1HZ�$JH�RI�(OHFWURQLFV�
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Four Decades Later ...

:KLOH�2WKHUV�:HUH�)RFXVHG�RQ
��������� ,PSURYLQJ�9DFXXP�7XEHV����

❚ 0HUYLQ�.HOO\��DW�$7	7��(PEDUNHG�8SRQ
$QRWKHU�%UHDNWKURXJK�6WUDWHJ\�

���7R�2YHUFRPH�9DFXXP�7XEH�3HUIRUPDQFH
����/LPLWV��3RZHU��+HDW��5HOLDELOLW\�����
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❚ ,Q�������+H�&UHDWHG�$�6HPLFRQGXFWRU�5HVHDUFK
3URJUDP�DW�%HOO�/DEV

❙ ³+HOOV�%HOOV�/DE´

❙ ,W�SURGXFHG�D�ZRUNLQJ�7UDQVLVWRU�LQ�����

❙ 3UHYLRXV�SHUIRUPDQFH�/LPLWV�:HUH�$JDLQ����6PDVKHG�

❚ 7KH�1H[W�%UHDNWKURXJK��1RW�$7	7�7KLV�7LPH�²
7H[DV�,QVWUXPHQWV�DQG�)DLUFKLOG�6HPLFRQGXFWRU�
:DV�7KH��0LFURFKLS�������

… He Made a Research and Development
Commitment



October 23, 2001 The Next Safety Breakthrough 20

So …. How Might We Develop Safety
Breakthroughs?

���)LUVW��8QGHUVWDQG�7KH�%UHDNWKURXJK
&RQFHSW���������WKHQ

���'HILQH�,60·V�,QKHUHQW�3HUIRUPDQFH�/LPLWV�

���'HFLGH�WR�*R�$IWHU�%UHDNWKURXJKV�
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How Might We … (Continued)

���'HYHORS�'HVLUHG�2XWSXW�2EMHFWLYHV
�,QWHJUDWHG�2XWFRPHV��7LHG�WR�6XEVWDQWLDO
3HUIRUPDQFH�,PSURYHPHQW�

���)RUPXODWH�$�%UHDNWKURXJK�6WUDWHJ\��6XFK�DV
,60�5	'��DQG�$�3UDFWLFDO�*DPH�3ODQ��DQG

���0HDVXUH�3URJUHVV�WRZDUGV�WKH�(QKDQFHG
2XWFRPHV



October 23, 2001 The Next Safety Breakthrough 22

What Are ISM’s Inherent Performance Limits?

7KUHH�$UH�3URSRVHG�

�� $FFLGHQW�'ULYHQ�6DIHW\�,PSURYHPHQW��5HDVRQ¶V
&XUYH�

�� *HQHUDOL]HG�5HWURVSHFWLYH�%DVHG�'HFLVLRQ�0DNLQJ

�� $[LRP�'ULYHQ��5DWKHU�WKDQ�6FLHQFH�%DVHG�
&RQFHSWXDO�0RGHOLQJ
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To Develop Breakthroughs, We Need to Talk
About These Limits

❚ &RQVLGHU�WKH�7KLUG�/LPLWDWLRQ��$[LRP�%DVHG
0RGHOLQJ

❙ $[LRPV�DUH�³6HOI�(YLGHQW´�7UXWKV

❘ %DVHG�8SRQ�$G�+RF��$QHFGRWDO�([SHULHQFHV

❘ 9HU\�8VHIXO�DQG�,PSRUWDQW�&RPSRQHQWV�RI�+XPDQ
.QRZOHGJH

❘ $[LRPV�DUH�2IWHQ�&RUUHFW��:LWKLQ�WKHLU�/HYHO�RI
3UHFLVLRQ�
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ISM’s Third Limitation (Continued)

%HLQJ�&RQVLGHUHG�³6HOI�(YLGHQW�7UXWK´�+DV�LWV
'UDZEDFNV����

❘ ,W�7HQGV�WR�*HQHUDWH�,QWHOOHFWXDO�'HDG�
(QGV�

❘ ,Q�$[LRP�%DVHG�&RQVWUXFWV��)LUVW�3ULQFLSOHV
&DQ�QRW�EH�$V�3UHFLVHO\�&KDUDFWHUL]HG��$V
(DVLO\�&KDOOHQJHG��QRU�$V�(DVLO\�(QKDQFHG��
���$V�7KH\�&DQ�,Q�6FLHQFH�%DVHG�&RQVWUXFWV�
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Nobel-Prize-Winning Physicist, Richard Feynman,
Described Science-Based Models This Way …

“ 7KHUH�LV�DOZD\V�WKH�SRVVLELOLW\�RI
SURYLQJ�D�GHILQLWH�WKHRU\�ZURQJ�
EXW�QRWLFH�WKDW�ZH�FDQ�QHYHU
SURYH�LW�ULJKW��6XSSRVH�WKDW�\RX�LQYHQW
D�JRRG�JXHVV��FDOFXODWH�WKH�FRQVHTXHQFHV�
DQG�GLVFRYHU�HYHU\�WLPH�WKDW�WKH
FRQVHTXHQFHV�\RX�KDYH�FDOFXODWHG�DJUHH
ZLWK�H[SHULPHQW���7KH�WKHRU\�WKHQ�LV�ULJKW"
1R��LW�LV�VLPSO\�QRW�SURYHG�ZURQJ�”

���7KH�&KDUDFWHU�RI�3K\VLFDO�/DZ
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Moving the ISM Model Towards A Science-
Basis Has Many Advantages

❚ ,W�8QOHDVKHV�WKH�3RZHU�RI�WKH�6FLHQWLILF
0HWKRG�LQ�WKH�6HDUFK�IRU�6DIHW\�0DQDJHPHQW
%UHDNWKURXJKV��7KURXJK�

Fundamental, Applied ISM
Research and Development

(Utilizing Actual Workplaces and Workforces)
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... Bringing on The Next Generation of Chemical
Management (and ISM)

Current  ISM Next Generation ISM

Cost, Schedule,
Product Quality

Safety

)XOO\�8QLILHG
6DIH�:RUN�3HUIRUPDQFH

Safety, Cost, Schedule,
and Product Quality

 Systematically Tied Together
as Unified, Integrated

Objectives

(Loosely-
Linked)

Fundamental
ISM

Research

Breakthroughs
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The Breakthroughs are Out There,
Waiting For Us …

❚ :H�&DQ��'UDPDWLFDOO\�6KDSH�WKH�)XWXUH�RI
&KHPLFDO�0DQDJHPHQW

�� ���:LOO�LW�%H�

������0RUH�DQG�%HWWHU�&KHPLFDO�
�����0DQDJHPHQW�9DFXXP�7XEHV"

������RU��7UDQVLVWRUV�DQG�0LFURFKLSV"

�7KH�3RVVLELOLWLHV�$UH�7UXO\�([FLWLQJ�«
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Finished At Last!

❚ 7KDQNV�IRU�/LVWHQLQJ�«

❚ )RU�0RUH�'LVFXVVLRQ�RI�6DIHW\�%UHDNWKURXJKV�
,QFOXGLQJ�$GGLWLRQDO�6XJJHVWLRQV�RQ�3URPLVLQJ�,60
5HVHDUFK�$UHDV��3OHDVH�6HH�7KH�)XOO�3DSHU�DW�

http://www.oakridge.doe.gov/Foia/Next Safety
Breakthrough.pdf


